Jingzhaotoxin-IX, a novel gating modifier of both sodium and potassium channels from Chinese tarantula Chilobrachys jingzhao.
Tarantula Chilobrachys jingzhao is one of the most venomous species distributed in China. In this study, we have isolated and characterized a novel neurotoxin named Jingzhaotoxin-IX (JZTX-IX) from the venom of the tarantula. JZTX-IX is a C-terminally amidated peptide composed of 35 amino acid residues. The toxin shows 74% sequence identity with CcoTx3 from southeastern Africa tarantula Ceratogyrus cornuatus. JZTX-IX was found to interact with multiple types of ion channels including voltage-gated sodium channels (both tetrodotoxin-resistant and tetrodotoxin-sensitive isoforms) and Kv2.1 channel. The toxin had no effect on delayed rectifier potassium channel Kv1.1, 1.2 and 1.3. JZTX-IX shifted the voltage dependence of channel activation to more positive voltages, but binding of toxin to ion channels was not reversible by extreme depolarization. In addition, JZTX-IX could bias the activities of ion channels towards closed state because the time constant for decay (channel deactivation) of tail currents became faster in the presence of toxin. Taken together with the finding that 10 microM JZTX-IX completely blocked ion channels at resting potential without pulsing, we propose that JZTX-IX is a gating modifier showing low selectivity for ion channel types and trapping voltage sensor at closed state.